In many species, including the laboratory rat, body temperature varies on a circadian (24 hour) basis. There is considerable evidence that the circadian rise in body temperature is attributable to an elevation in thermoregulatory set-point. We hypothesized that this riso in set-point may be mediated by Prostaglandins. If this hypothesis is correct, then it should be possible to block or reduce the nighttime rise in body temperature by the administration of prostaglandin synthesis inhibitors. Rats were injected with the prostaglandin synthesis inibitors sodium salicylate, acetylsalicylic acid and indomethacin at 5:OOpm and at 9:OOam. Administration of these drugs had little effect on body temperature during the day, but caused a significant fall in body temperature at night when temperature is normally in the rising or plateau phase of the cycle. We conclude that prostaglandin synthesis is an important component of the circadian rise in body temperature in the rat. In addition, evidence is presented that there exists a cryogenic factor that opposes the nighttime prostaglandin mediated rise in body temperature.
INTRODUCTION
A circadian rhythm in the body temperature of many laboratory animals and man has been well documented (25). This rhythm has been shown to be independent of activity patterns and food intake, although the magnitude of the changes in temperature are smaller during sleep deprivation and bed rest (2) .
Several investigators have presented data indicating that the circadian rhythm in body temperature is due to a change in the thermoregulatory "set-point." Wenger et al. experiments also support the concept of an elevation in thermoregulatory set-point in the late afternoon or early evening as compared to the night or just prior to waking. Terai et al. (34) found that the preferred environmental temperature in human volunteers was elevated during the rising phase of the temperature cycle as compared to the falling phase of the circadian cycle. These data suggest that body temperature in human beings is regulated around a lower set-point at night than during the day.
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If a circadian variation in thermoregulatory set-point exists, then it is possible that this set-point change may be mediated by prostaglandins, in a manner similar to the elevation in thermoregulatory set-point that occuurs, during most fevers (6, 14, 32) . If the circadian change in temperature set-point were mediate-by-rostaglanins, then it should be possible to block or reduce the circadian rise in body temperature by the administration of a prostaglandin synthesis inhibitor (i.e. an antipyretic drug). A number of studies have investigated the effects of antipyretic drugs on the normal body temperature of a variety of species in their respective thermoneutral zones (5, and review in 36). Many of these studies failed to show an effect of antipyretic drugs on normal body temperature. However, a few studies have demonstrated a reduction in the rectal temperature of afebrile rats following the injection of antipyretic drugs, particularly when the animals are maintained at cold ambient temperatures (28, 30) . In general, studies investigating the effect of antipyretic drugs on normal body temperature have not addressed the effect of such drugs with respect to the circadian rhythm in body temperature.
In the rat, a nocturnal animal, body temperature is highest at night and lowest during the day (27, 33) . In this study, we have tested the hypothesis that the circadian rise in body temperature in the rat is consistent with an elevation in thermoregulatory set-point, mediated by prostaglandins. We administered the prostaglandin synthesis inhibitors sodium salicylate, acetylsalicylic acid and indomethacin at 5:00pm (during the rising phase of the circadian temperature rhythm) and at 9:03am (when body temperature is low and relatively stable) and monitored the 24 hour rhythms in body temperature and activity. connected to an IBM-PC. Each rat was surgically implanted intraabdominally with a telemetry device (model VMFH) and allowed to recover at least 1 week prior to experimentation. For all experiments, body temperature was monitored at 30 minute intervals for at least 24 hours prior to injection to obtain stable baseline temperatures.
Normalization of the temperature data to a given time interval provided compensation for animal-to-animal variation in 'baseline' temperatures.
The calculation of "change in temperature" was determined in the following manner. The average temperature for the interval between 12:00pm and 4:30pm was calculated for each rat on the control day (no injection). This mean value was then subtracted from each temperature value at a given time point on subsequent days for the determination of change in temperature relative to the control day.
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Activity. The measurement of activity was also via biotelemetry and the Dataquest System. Activity measurement is based upon the principle that as the orientation of the telemetry device (implanted in the rat) changes over the receiver card, the transition results in a change in the signal strength as detected by the receiver card, and hence a "pulse" of activity is recorded. This Opulse" of activity is recorded and increments the counter associated with a specific channel. Each input is compared with the state recorded on the previous sample, and as a result if the animal has not moved from its previous location, activity will not be incremented. Because the transmitters are not calibrated for activity as for temperature, it was useful to calculate "relative activity" by normalizing each animal to a given time interval on the control day.
This facilitated analysis of the activity for multiple animals, and provided a means to compare groups. In a manner similar to the determination of change in temperature, "relative activity" was determined by normalizing the activity value for each 33 minute interval to the mean activity between 12:00pm and 4:30pm on the control day. 
RESULTS

A. Normal Rhythm in Body Temperature and Activity
When maintained on a 24 hour light/dark cycle the circadian rhythm in body temperature of the rat may be arbitrarily divided into 4 phases. (Fig. 1) .
B. Salicylate Experiments
Intraperitoneal injection of sodium salicylate (300mg/kg) and acetylsalicylic acid (300mg/kg) at 5:00pm resulted in an abrupt fall in body temperature at this time of day as compared to saline injection. respectively. The onset of the effect of sodium salicylate and acetylsalicylic acid was quite rapid following injection and persisted for 4-6 hours. The fall in body temperature at night following the injection of the salicylates was not associated with an alteration in the normal level of activity (Fig. 2) . Further, the injection of the salicylates did not result in a shift in the phase of the temperature rhythm. Interestingly, there was a tendency for a slight hyperthermia on 
C. Indomethacin Experiments
The administration of the non-antipyretic doses of indomethacin (5 and 7.5mg/kg) had no significant effect on body temperature or on activity (Fig. 6,7) . The injection of antipyretic doses of indomethacin (Fig. 6) . These levels of activity were not below Interestingly, the administration of indonethacin at 9:00am at a dose of 10mg/kg had no effect on body temperature during the day, but soon after the onset of darkness, body temperature fell dramatically. Figure   8 presents the temperature and activity profiles of a control day and the day of injection. injections of this dose, activity declined in parallel with the fall in body temperature (Fig. 8) .
'is. No. R301-6 Rev. In the present study, the administration of sodium salicylate and acetylsalicylic acid to rats at 9:00am did not produce a fall in body temperature during the day. It must be noted that Satinoff (28) and Solomonovich (30) have published data indicating that sodium salicylate (300mg/kg) given to rats during the day results in a fall in temperature, particularly when the animals are placed in the cold (4-5"C). These studies differ from the present study both in the method for temperature measurenvent (rectal thermistor probe vs. biotelemetry) and the "neutral" Based on the data presented in Figures 2-9 , we have proposed a model for the normal circadian rhythm in body temperature in the rat ( Figure   10 ). The light/dark cycle is known to be an entraining agent of the circadian rhythm in body temperature (25) . Light and dark cues are likely to he integrated via the suprachiasmatic nuclei (25) . Although the onset of darkness and light alone could not be responsible for driving the elevation and depression in temperature, we would speculate that the integration of these cues exerts a modulatory role over the endogenous systen that controls the 24 hour rhythm in temperature. Prior to the onset of darkness, perhaps as a result of anticipatory behavior, 
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